REPORT DOCUMENTATION PAGE £om o
OMB No. 0704-0188
The public reporting burden for this collection of infi ion is i dto ge 1 hour per response, mcludng the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the coll of i tion. Send regarding this burden estimate or any other aspect of this collection of
information, including suggestions for reducing the burden, to the Department of Defense, Executive Services and Co i {0704-0188). Respondents should be aware

that notwithstanding any other provision of law, no person shall be subject to any penalty for failing 1o comply with a collection of information if it does not display a currently valid OMB
control number.

PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ORGANIZATION.

1. REPORT DATE (DD-MM-YYYY] | 2. REPORT TYPE 3. DATES COVERED (From - To)
26 OCT 2007 FINAL REPORT 15 MAY 05 - 14 NOV 06
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

MOTOR MOLECULE LONG TERM SURVIVAL IN MOTILITY DEVICES

'5b. GRANT NUMBER
FA9550-05-1-0338

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER
SATIR, PETER

Be. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Department of Anatomy and Structural Biology REPORT NCNBER

Albert Einstein College of Medicine
1300 Morris Park Ave, Bronx, NY 10461

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR'S ACRONYM(S)
AFOSR/NL

875 NORTH RANDOLPH STREET

SUITE 325, ROOM 3112 11. SPONSOR/MONITOR'S REPORT

ARLINGTON, VA 22031768 NUMBER(S)
B thian UL /N

12. DISTRIBUTIQN/AVAILABILITY STATEMENT
APPROVE FOR PUBLIC RELEASE, DISTRIBUTION UNLIMITED. AFRL-SR-AR-TR-07-0462

13. SUPPLEMENTARY NOTES

14. ABSTRACT
To evaluate survival of components of a “smart dust sensor” suitable for field deployment after cryoprotection or lyophilization and
long term storage. The operational detection system employs molecular motors, particularly kinesins, to move microtubules through

a series of chambers.

Particularly, to evaluate the stability of assembled devices (i.e. surface adsorbed kinesin and Ab-MTs) following lyophiliztion.

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF |18. NUMBER |19a. NAME OF RESPONSIBLE PERSON
a. REPORT |b. ABSTRACT | c. THIS PAGE ABSTRACT g;GES SATIR, PETER
U U U 19b. TELEPHONE NUMBER (/nclude area code)

Standard Form 298 (Rev. 8/98)
Prescribed by ANSI Std 239.18




FA9550-05-1-0338 FINAL REPORT 2007

ASOSR PROPOSAL NO. 05NL057
MOTOR MOLECULE LONG TERM SURVIVAL IN MOTILITYDEVICES

Dates Covered: 1 May 2005 — 310ct. 2006
Pl: Peter Satir, Ph.D.

Department of Anatomy and Structural Biology
Albert Einstein College of Medicine

1300 Morris Park Ave.

Bronx, NY 10461

OBJECTIVES

To evaluate survival of components of a “smart dust sensor” suitable for field
deployment after cryoprotection or lyophilization and long term storage. The operational
detection system employs molecular motors, particularly kinesins, to move microtubules
through a series of chambers.

Particularly, to evaluate the stability of assembled devices (i.e. surface adsorbed kinesin
and Ab-MTs) following lyophiliztion

RESULTS

This project formed part of a consortium headed by George Bachand (Sandia Labs),
with other participating laboratories: Henry Hess (Univ. FL, Gainesville),B.R.Ratna
(Naval Research Lab),Viola Vogel (Swiss Fed. Institute of Technol.)and at AECOM
designing and testing a “smart dust sensor” that relies on MT based movement powered
by kinesin through a series of chambers of a fabricated flow cell to detect and distinguish
biological agents such as smallpox virus or anthrax spores. The strategy was to
manufacture the sensors en masse and to seed them over a wide area by air, allowing
them to work and retrieving the information from the array of sensors by remote sweep
of a laser detector over the seeded area from the air. Our goal was to develop tools for
storage of the sensor for reactivation under field conditions. It seems highly likely from
our present results that lyophilization will be a successful strategy for storage of the
“smart dust sensors” for field deployment, since we have now demonstrated that
operational ability of the sensors could be restored by rehydration of the lyophilized
chambers after relatively long periods of storage with simple aqueous solution.

We have succeeded in demonstrating that a self-contained MT-kinesin system suitable

for miniaturization can be lyophilized, stored for a long period of time, and then
rehydrated to restore MT motility. In addition we have shown that derivatized viruses
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suitable for use in the smart dust sensor can be similarly lyophilized and stored. A full
description of this work is given in the attached publications.
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PRESENTATIONS

a) Peter Satir, Yuuko Wada and Raviraja Seetharam attended and presented at the
DARPA BMM meeting, Feb. 7-8, 2006, Arlington, VA.

b) Peter Satir visited the Max Planck Institute, Dresden, Germany May 17, 2005 .
Consultation and discussion with Dr.Joe Howard (Institute Director) re- molecular
motors. Dr. Amy Blum (B.Ratna’s group, Naval Research Laboratory) visited our
laboratory on August 22, 2005 to formulate virus survival experiments after
lyophilization. A publication on this work has been submitted to Nanotechnology.



